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Preface

The Chemical Sciences Roundtable (CSR) was established in 1997 by the National Research Council
(NRO). It provides a science-oriented, apolitical forum for leaders in the chemical sciences to discuss
chemically related issues affecting government, industry, and universities. Organized by the NRC’s
Board on Chemical Sciences and Technology, the CSR aims to strengthen the chemical sciences by
fostering communication among the people and organizations—spanning industry, government, univer-
sities, and professional associations—involved with the chemical enterprise. The CSR does this primarily
by organizing workshops that address issues in chemical science and technology that require national
attention.

The topic of “Minorities in the Chemical Workforce: Diversity Models that Work” was selected by
the CSR in response to concerns in the chemical sciences community about diversity in chemistry and
chemical engineering. There is general recognition that future success of the chemical enterprise will
require the full participation of all demographic groups, but such participation has not been achieved.
After years of discussions on this topic, a workshop was planned for March 2002.

The workshop on Minorities in the Chemical Workforce: Diversity Models that Work brought
together leaders in chemistry and chemical engineering from government, industry, academia, and the
not-for-profit sector to gather information and explore approaches that would optimize participation by
the full range of intellectual talent in the chemical workforce. Its primary focus was to expose the
participants, primarily chemists and chemical engineers from all sectors, to examples of successful
efforts to recruit and retain minorities—at the undergraduate level, in graduate programs, and in the
chemical workforce. The focus was practical and realistic needs of institutions and opportunities for
minorities in the chemical sciences. The workshop explored opportunities and challenges for transfer-
ring the prior successes into a variety of new settings in which those trained in the chemical sciences are
employed.

Vil
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Viii PREFACE

The papers in this volume are the authors’ own versions of their presentations, and the discussion
comments were taken from a transcript of the workshop. In accord with the policies of the CSR, the
workshop did not attempt to establish any conclusions or recommendations about needs and future
directions, focusing instead on issues identified by the speakers.

Joseph S. Fransico and Isiah M. Warner
Workshop Organizers
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Summary

Joseph S. Francisco
Purdue University

and
Isiah M. Warner
Louisiana State University

A Congressional Commission reported in 2000 that the United States faces a critical shortage of
technically skilled workers for a society that increasingly relies on science and technology, although the
shortage could largely be ameliorated if women and minorities were brought into the technical
workforce.! The report specifically suggested that if “. . . the United States continues failing to prepare
citizens from all population groups for participation in the new, technology-driven economy, our nation
will risk losing its economic and intellectual preeminence.”” Such concerns, mirrored in many such
reports,? led the Chemical Sciences Roundtable to organize two workshops to explore ways that the
chemistry and chemical engineering communities could respond to these workforce issues. The first
workshop, “Women in the Chemical Workforce,” was held in 2000,* and the present report summarizes
the presentations and discussions of the second workshop, “Minorities in the Chemical Workforce:
Diversity Models that Work.”

The historical background for minority participation in the workforce is best documented for African
Americans. For example, as late as 1987, African Americans made up less than one percent of all U.S.
citizens who earned a Ph.D. in chemistry. This fraction has increased over the last decade, but for the
year of 1999, of the 2,134 Ph.D.s awarded in chemistry in the United States, only 56 went to African
Americans.

However, the modest increases in Ph.D. degrees are not reflected by representation across the
workforce. It was recently reported that the top research-intensive chemistry departments have very few

1Land of Plenty: Diversity as America’s Competitive Edge in Science, Engineering and Technology, Congressional Com-
mission on the Advancement of Women and Minorities in Science, Engineering, and Technology Development, 2000 (Attp://
www.nsf.gov/od/cawmset/report/cawmset_report.pdf).

2Ibid., p. 1.

3See, for example, The Quiet Crisis: Falling Short in Producing American Scientific and Technical Talent, Building
Engineering & Science Talent (BEST), 2002 (http://www.bestworkforce.org/PDF _docs/Quiet_Crisis.pdf).

4Women in the Chemical Workforce. A Workshop Report to the Chemical Sciences Roundtable, National Research Council,
National Academy Press, Washington, DC, 2000.

Copyright © National Academy of Sciences. All rights reserved.
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2 MINORITIES IN THE CHEMICAL WORKFORCE

minority faculty. Of more than 1,600 faculty at the 50 departments studied, only 22 were Hispanic and
18 were African American. Each of these minority groups constitutes about 1 percent of the total
faculty, although African Americans and Hispanics earned 2.4 and 3.0 percent, respectively, of the
Ph.D. degrees awarded in chemistry over the preceding decade. The numbers for Native Americans are
even lower, with this group earning only 0.4 percent of the Ph.D. degrees awarded in chemistry.>-6

The workshop “Minorities in the Chemical Workforce: Diversity Models that Work™ was organized
to explore how the chemical science community could respond to this challenge. Of the workshop’s
three sessions, the first was a general overview that examined why diversity is important for the
chemical science community and how and where the value is added. The second session looked at the
pipeline issue beginning at the undergraduate level through graduate school. Are there lessons to be
learned from successful pipeline producers that can be replicated at other universities to increase the
number from the pipeline? The third session focused on successful activities in industry to attract and
retain minorities to the chemical workforce. Are there valuable lessons that universities could learn from
industry? In addition to presentations by invited speakers, there were discussions within breakout
groups focusing on whether there are opportunities for change and, if so, what they are.

CONTEXT AND OVERVIEW

Clifton Poodry (National Institute of General Medical Sciences) opened the session with a presen-
tation on the importance of diversity and why it has been an important agenda item for the National
Institutes of Health (NIH). In 1998, the Clinton administration set forth a national goal to eliminate long-
standing disparities in health that affect racial and minority groups. In the process of addressing this
goal, several important questions were raised. As related by Dr. Poodry, these are “Why focus on
increasing the number of underrepresented minorities who are trained as biomedical researchers? Can
the problems of health disparities not be solved as well by people of any ethnicity? Does representation
matter?” Two observations made the NIH feel that representation matters. In the field of health, when
experts are from nonminority groups, there is reluctance for minorities to participate in research or
clinical trials that could lead to new treatments for these groups. Moreover, the presence of a significant
number of minorities in a field often increases its legitimacy, as well as increases the value of its work
in the perception of the public. These observations provided the motivation for the NIH to develop a
talent pool of underrepresented minorities, while not denying opportunities to nonminorities. Dr. Poodry
described two key elements for success in increasing the pool of talented underrepresented minorities
that the National Institute of General Medical Sciences has discovered through its minority programs: to
devise programs that focus on outcomes rather than individuals and to assist educational institutions in
preparing and graduating increased numbers of minority students.

Sylvia Hurtado (University of Michigan) addressed the issue of preparing students for a diverse
democracy. Dr. Hurtado noted that in the workplace, organizations find that managing diversity is
becoming increasingly important. In the business world, working groups that have more diverse per-
spectives and diverse people exhibit greater creativity. As a result, there is less “groupthink,” and
different viewpoints emerge—including the nature of the questions asked. In the context of preparing
students, Dr. Hurtado raised the questions of what cognitive and social skills are needed, and can these

SNelson, D.J. The Nelson Diversity Surveys. Norman, OK, 2002 (http.//cheminfo.chem.ou.edu/faculty/djn/diversity/
top50.html).
5Chemical & Engineering News, June 4, 2001, 79(23):67.
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skills be identified? In a nine-year longitudinal study of 8,000 white students who grew up in predomi-
nantly white neighborhoods across 184 different colleges and university campuses, there were some
interesting findings. Those students who went to colleges with greater minority populations subse-
quently embraced diverse friendships, lived in diverse neighborhoods, and tended to seek employment
with companies that had a diverse workforce. They also showed more civic involvement. The study
showed that students who had frequent interaction with diverse peers during their college years’ demon-
strated greater intellectual, social, and civic engagement during and after college. The empirical research
indicates that diversity is an asset to learning and new thinking that is needed in the workplace.
Dr. Hurtado concluded that colleges and universities can play key roles in preparing their students for a
diverse democracy by the extent to which they create the climate, the diversity of the learning environ-
ments, and the extent to which individuals in the diverse environments can engage.

Cornelia D. Gillyard (Spelman College) discussed training and preparing African American women
for careers in chemistry. She offered a unique perspective from two vantage points: first, Spelman is an
HBCU, the acronym for Historically Black Colleges and Universities, and second, it is an all-women’s
college. Professor Gillyard reported that the rate at which Spelman graduates African American women
with B.S. degrees in chemistry was not always as high as the current level. Even though Spelman is a
120-year-old institution, its chemistry department was not established until 1977. Thus, the number of
chemistry faculty and students was originally small, but a major change took place. Professor Gillyard
outlined the initiatives implemented by the faculty that set the stage for its current success as a depart-
ment. It involved visionary leadership, faculty commitment to the vision, and departmental leadership
that included alteration of its divisional infrastructure, recruitment of talented students, instituting
unique mentoring programs, and providing research opportunities for the undergraduates. Another
significant catalyst for change in the chemistry program at Spelman was the recruitment of a faculty that
looked like the students. This had two important consequences. First, it engendered a bonding relation-
ship between students and faculty, and second, the students developed greater confidence and self-
esteem. In the short 25-year history of the department, 26 students from the Spelman chemistry program
have gone on to earn Ph.D.s in chemistry and related fields. At least 25 more students are currently
enrolled in Ph.D. programs around the country. Professor Gillyard highlighted goals for future improve-
ments. These include broadening the research experience and using collective faculty expertise more
effectively to secure extramural funding.

UNDERGRADUATE AND GRADUATE EDUCATION

Michael F. Summers (University of Maryland, Baltimore County) presented an overview of the
Meyerhoff Undergraduate Scholars Program. This is one of the most successful programs in this country
for preparing minority students to enter Ph.D. programs in the sciences. Over the thirteen years of the
Meyerhoff Program’s lifetime, more than 95 percent of its participating students have earned a bachelor’s
degree in science, engineering, or mathematics. Why is the Meyerhoff Program successful? Summers
gave much of the credit to the program’s pioneer, Freeman Hrabowski, currently president of the
University, who recognized a major misconception about the pipeline of minority students. While many
have believed that there are few minority students who are interested in science, the opposite is true. The
Meyerhoff Program demonstrated that there are large numbers of talented and qualified minorities with
an interest in science, engineering, and mathematics. However, a large number of these students lose
interest early in their college careers. A strong attribute of the Meyerhoff Program is that it was designed
as an intervention. Critical and essential elements of the program include a summer bridge program
designed to provide time-management and group-study skills to the incoming students; mentoring by

Copyright © National Academy of Sciences. All rights reserved.
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faculty and by minority mentors outside the university; and research experience for the students. Studies
conducted at UMBC found that students who qualified for the Meyerhoff Program but enrolled else-
where did succeed in college. But a much smaller fraction of that group graduated in science, engineering,
and mathematics.

Careful nurturing during the freshman year of these students could significantly impact the talent
pool available for graduate school. Professor Summers also highlighted a new program modeled after
the Meyerhoff, but aimed for graduate student training. He concluded with the suggestion that these
programs could be replicated elsewhere in ways that would have a substantial national impact on the
recruitment and training of underrepresented minorities in science.

Steven F. Watkins (Louisiana State University) provided an overview of the history of the chem-
istry department at LSU and how it came to be the leading producer of African American Ph.D.
chemists. In 1990, the majority of students in the graduate program were international students of
mostly Asian descent. Prior to 1991, only four African Americans had been awarded Ph.D. degrees in
chemistry at the LSU main campus. Subsequently, the faculty made a conscious decision to recruit
domestic students as well as hire an African American faculty member.

Another element to LSU’s success in its minority program is its close proximity to HBCUs in a state
where a third of the population is African American. LSU found that minority students were the best
recruiters for other minority students who visited the department.

Professor Watkins reported that the LSU chemistry faculty confirmed earlier results that the Graduate
Record Exam (GRE) is not a good predictor of success in graduate school, and they were successful in
convincing the graduate school that this is the case. Other measures were found to be more useful in
selecting graduate students. Professor Watkins highlighted the importance of mentoring and support,
and the need for a diverse faculty; these factors have enhanced the success rate of graduate students at
LSU. About 60 percent of the students graduate with a Ph.D. degree, another 20 percent leave with a
master’s degree. The numbers are too small for reliable statistics, but Dr. Watkins indicated that the
African American students may have a success rate that is above the average.

Freeman Hrabowski (University of Maryland, Baltimore County) presented an informal lecture
following the workshop banquet. He provided a highly personal view of his experiences in preparing
minorities for research careers in science. In a series of anecdotes, he described the origins of the
Meyerhoff Program and other efforts at UMBC in support of minority education in the sciences. He
provided background by relating some of his personal experiences as a young man learning firsthand the
challenges that he would face as a minority entering the field of mathematics. He related several stories
that made clear to the audience the importance of his leadership in creating a highly challenging
atmosphere at UMBC—an atmosphere that is at the same time supportive and designed to encourage
academic success for minorities in the sciences.

THE CHEMICAL WORKFORCE

D. Ronald Webb (Procter & Gamble) discussed the problem of academia having a diverse
workforce within its institutions. He brought out the fact that 30 years ago industry looked like academia
today. However, industry—and specifically P&G—saw this as a problem and made a conscious deci-
sion to change. Dr. Webb outlined his view of the important steps for a company to successfully
embrace diversity. At P&G, a corporate commitment to change was made from the top down. Moreover,
the CEO went a step further and developed a diversity leadership council that tracked and measured how
organizations within the company were doing in achieving their goals. This council reported directly to
the CEO; and accountability is a key to the company’s success. Dr. Webb described the four R’s of

Copyright © National Academy of Sciences. All rights reserved.
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diversity as recruit, reward, recognize, and retain. Each of these was discussed in the context of how it
contributed to increasing diversity within the company.

James D. Burke (Rohm and Haas, retired) discussed the differences between affirmative action and
diversity. He noted that affirmative action is a means to ensure equal employment opportunity, but often
is viewed as a mechanism by which some advance at the expense of others. In contrast, Dr. Burke
argued that diversity is a deliberate business strategy for a company, one that is viewed as a business
opportunity to improve the workforce, invigorate innovation, and spur customer appeal. He argued that
culturally diverse teams foster intellectual diversity, which in turn leads to more robust and profitable
solutions to problems and convergent decision making. Dr. Burke suggested that diversity has given
new life to organizations and, in most cases, has revitalized them.

Dr. Burke addressed the question of how diversity can be achieved within industry, making a series
of suggestions that could be adopted by others. As a first step, employers need to articulate the business
value of diversity to their units and understand where it fits into the business. They have to be visible in
promoting it, and middle management has to be rewarded for supporting change at the lower ranks.
Diversity should be evaluated as a performance element for every manager’s annual performance
review. Dr. Burke discussed Rohm and Haas’ approach to increasing diversity by explaining a self-
analysis uncovered by an internal study group. They discovered that many of their problems with
recruiting minority candidates were self-inflicted. This led Rohm and Haas to redesign the process of
recruiting. Dr. Burke outlined the critical components of the process and highlighted the outcomes of the
program that resulted in a recruitment acceptance rate of more than 50 percent annually. He also talked
about how barriers to achieving diversity can be broken down. He highlighted examples of other
industrial organizations where these barriers were broken down very quickly by proactive top manage-
ment.
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Diversity:
Why Is It Important and How Can It Be Achieved?

Clifton A. Poodry
National Institute of General Medical Sciences
National Institutes of Health

Over the years, the National Institute of General Medical Sciences (NIGMS) has sought and sup-
ported programs to increase the number of underrepresented minorities participating in biomedical
research. Indeed, the Division of Minority Opportunities in Research was established in NIGMS to
support that mission.

Why is increasing the participation of minorities in biomedical research important to NIGMS and
the rest of the National Institutes of Health (NIH)?

Unfortunately, there exists a substantial disparity in disease morbidity and mortality among sub-
populations of the United States. Clearly, there are large segments of the population that have not fully
enjoyed the benefits of the research that NIH has funded. The people in those populations are
biomedically and educationally underserved. In 1998, the Clinton administration issued an initiative that
set a national goal of eliminating, by the year 2010, longstanding disparities in the health status of racial
and ethnic minority groups. One focus of that initiative is the training of investigators who come from
minority communities.

Why focus on increasing the number of underrepresented minorities who are trained as biomedical
researchers? Can the problems of health disparities not be solved as well by people of any ethnicity?
Does representation matter?

THE NEED FOR MINORITY RESEARCHERS

One answer can be found in the reluctance of minority group members to participate in biomedical
research or clinical trials. This reluctance is accentuated when few of the scientists doing the research or
running the trials are themselves members of minority groups.

In her essay “Women, science, and society”! published in 1998 in Science, Sandra Harding pointed
out some benefits of diversity: “...these days, the presence of significant numbers of women in a field

1Harding, S. 1998. Women, Science, and Society. Science, 281:1599-1600.
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often increases its legitimacy and the value of its work in the public perception.” She also wrote that
“Gender diversity in policy-makers enhances the quality of decision-making in science and technology.
To stress the importance of women'’s perceptions and analyses, especially around issues that most affect
them, is simply to point out that allowing for different viewpoints can have immense value in scientific
and technological work.” Similar thoughts have been expressed with regard to the inclusion of minori-
ties. These comments reflect the notion that representation in the scientific workforce matters because
scientists, as individuals with their own points of view on what is important, make critical decisions for
society on what should be studied and supported.

MAKING FAIR SELECTIONS

In recent years there have been gains in the number and percentage of minorities obtaining bacca-
laureate degrees in the sciences. Underrepresented minorities make up about 12 percent of the bachelor’s
degree recipients in biology and chemistry (Figure 1.1). However, they make up only a little over 5
percent of the Ph.D. degrees awarded in those disciplines (Figure 1.2). It is important to recognize that
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FIGURE 1.1 Minority representation among bachelor’s degree recipients in biology + chemistry and psychology
(all U.S. institutions).
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FIGURE 1.2 Percent of Ph.D.s in biology + chemistry and psychology awarded to underrepresented minorities
(U.S. citizens and permanent residents).
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the current underrepresentation of minorities in graduate science programs has occurred despite policies
that were put in place to ensure fairness. That does not deny any unintended negative effects on minority
groups, but it recognizes that academic decisions are based on the application of multiple, overlapping
values. Whenever resources are limited, some people will be left out. In graduate admissions, for
example, if there are more applicants than there are labs or graduate stipends, some applicants will not
be accepted. Faced with that dilemma, admissions committees apply various criteria. One criterion is to
select those who can best take advantage of the opportunity. A second is to select students who will
quickly become assets to the research program of their graduate advisor and to the graduate program as
a whole. In an effort to make unbiased judgments, graduate admissions policies gradually shifted toward
the use of objective criteria in preference to subjective criteria in student selection. To remove the
possibility of bias influencing the decision, dispensing with the use of subjective measures became a
standard. As a result, standardized testing became an increasingly important way to be objective and
fair. Conversely, current standards encourage a diverse and inclusive group of students in our training
programs. Although objective testing may appear to have removed a source of overt bias, there is a great
deal of uncertainty about what the tests measure and whether different communities are at a disadvan-
tage in their abilities to perform on such tests.

Does support of our value of diversity necessarily mean that we must abandon objective standards
designed to ensure fairness? A question that we have wrestled with for some time is how to increase
opportunities for the development of a pool of underrepresented minorities without denying any oppor-
tunities to nonminorities.

In 1997, NIGMS convened a small working group to consider alternative criteria that might help
guide the design of future Minority Biomedical Research Support and Minority Access to Research
Careers programs so that NIGMS could meet the desired outcomes but avoid having race-restricted
eligibility for the programs. The group considered alternatives to race and ethnicity, such as defining
eligibility by a surrogate marker, such as disadvantage based on geography or quality of schools. The
concept that emerged from the discussions was that programs should emphasize (1) the motivation and
willingness of the participants to pursue training; (2) the motivation and desire to improve their skills
and abilities; and (3) the provision of some service to underserved, underrepresented communities. The
group members recommended that an advertisement for a program might say, “This program particu-
larly encourages applications from individuals who have experienced and worked to overcome educa-
tional or economic disadvantage, individuals from underrepresented groups, and individuals who have
other personal or family circumstances that may complicate their transition to the next stage of their
biomedical research career.” The message to NIGMS was to devise programs that focus on outcomes
rather than individuals.

AN ALTERNATIVE VIEW OF THE PROCESS

A metaphor that has been used over the years to describe the production of minority scientists has
been that of a pipeline—a leaky pipeline. At NIGMS, we do not believe that a pipeline captures the
essence of the way people develop in the course of their lives. We believe that the course of personal
development is more like a complex chemical synthesis. Some reactants are moved along the pathway,
but reaction products are also lost to our main pathway (Figure 1.3). Although there may be an enrich-
ment step, it may be at the expense of substrate. This metaphor raises new questions. Do we know
something about the rate of the reaction? Do we know something about the quantities and concentra-
tions? Do we know enough about alternative pathways that, if somebody drops out on the way to a
bachelor’s degree, we can predict if he or she will be likely to reenter the pathway or will they be lost?
Perhaps most important, what are the catalysts that will help move reactions forward?
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FIGURE 1.3 Modeling career pathways for URM biomedical research scientists, where k= fraction of students
graduating per year by ethnicity, W=white, B=black, H=Hispanic. At each transition, the fraction of minority
students who go on to the next level is lower than for nonminority students. Fractional completion rates derived
from data found in Science and Engineering Indicators, 1996, NSF.

Figure 1.3 shows that transitions in academic progress differ among various minority groups. For
example, if the high school completion rates for Mexican Americans and American Indians are only 50
to 60 percent, limiting our efforts to interventions at the college level misses a major part of the problem.
Because the completion rate of Ph.D.s is lower for minorities than for nonminorities, another conclusion
that can be drawn is that if the difference in completion rate were eliminated, the number of minority
Ph.D.s produced would double.

MAKING A DIFFERENCE

Good examples of successful endeavors to develop minority scientists are included in the NIGMS
booklet, Scientists for the 21st Century: Biomedical Research and Training Opportunities for
Minorities.* In it, three individuals are featured who have come through our programs and are doing
wonderful things. We do have great success stories—the programs can work. Although we pride our-
selves on these outstanding outcomes, we are concerned about the difference between the completion

2National Institute of General Medical Sciences. 2000. Scientists in the 21st Century: Biomedical Research and Training
Opportunities for Minorities. Bethesda, MD: National Institutes of Health (http://www.nigms.nih.goviabout _nigms/more_
brochure.pdf).
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rates for various groups and the overall low number of underrepresented minorities obtaining Ph.D.
degrees.

When we ask how representation is different today from what it was 30 years ago, we are dis-
appointed to find that we continue to have the same problems of underrepresentation. Consequently, our
thrust is toward improving the ability of institutions to prepare and graduate increased numbers of
minority students, as well as to promote the successes of the students.

In conclusion, at NIGMS we need to evaluate the effectiveness of our programs designed to diver-
sify the scientific workforce and promote the most effective components. The activities highlighted at
this workshop illustrate some of the outstanding positive examples. They should be studied and, where
possible, emulated.

DISCUSSION

Isiah M. Warner, Louisiana State University: As I was listening to you talk, I thought about a study
that reported that aspirins are now a good antidote for prostate cancer. When asked, researchers said 100
percent of the patients involved in the study were white males.

We in the minority community know that prostate cancer is much higher among minorities, African
Americans, for example. It makes me wonder how, in this day and age, can studies not include a diverse
population. It is just mind-boggling that those things continue to go on.

As we proceed through this workshop, I hope we will recognize that there will be some things
discussed that people can use as a template so that they will not have to reinvent the wheel.

However, that aspirin study showed me that we have not learned from the past. I know that we are
anxious on many fronts to try to make sure that there is a diverse population and that there are such
studies, but I think we still have a long way to go.

Clifton A. Poodry: I will agree, and that is why we need a diversity of people—in gender, race, and
ethnicity—at the table with those points of view, helping to influence policy.

C. Reynold Verret, Clark Atlanta University: Many of the initiatives at the NIH and the other
agencies to increase the pipeline occur at the college and higher level. What programs do the NIH and
other divisions have that reach into the high schools? A question that has come up at other meetings is
how many of us opted for science while we were in college. That decision is actually made earlier. The
paucity of the pipeline has to do with something that occurs much earlier. What is being done to address
that issue?

Clifton A. Poodry: It is the Ides of March. Our authority, the NIH, is for research and for research
training. Generally, that is not interpreted as meaning educational support or other activities at the
precollege level. Although there are some experimental programs that address the question of motiva-
tion and preparation in high school, they are very small. At NIGMS, high school programs have been
discussed a number of times, and we would love to have further discussions on them, but we have not
done much. I think that unless the President or Congress told us to do more—that is, if our authority was
changed—we probably will not. I absolutely agree with you, but we do what we can.

William M. Jackson, University of California, Davis: You pointed out two things. One was, if the

graduation rate for minorities was increased to what it is for the majority students, it would double the
overall Ph.D. production. How does that work out in terms of absolute numbers? How many minorities
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are entering the Ph.D. program? As far as I know, the number entering is significantly lower than their
percentages of the population. That is one issue.

The other issue, which I thought was interesting, was the criteria for judging students and faculty,
and they are at odds with the outcomes that you want for those students and faculty, but you never
suggested any new criteria for judging.

Clifton A. Poodry: No, I did not suggest new criteria. That is why I want to engage more minds in
helping us with those criteria. I can give you some examples. One of the things that you want is someone
who can be a multifaceted team player. I do not remember whether years ago if it was you that gave the
example of a basketball player. I attribute it to you. Maybe it was somebody else. Well, you cannot have
somebody who just shoots. The person may be wonderful, but that is not a basketball player. You cannot
have somebody who can play only defense. You need somebody who is a balance. Not all faculty have
to be high-scoring shooters or the best defensemen or passers. In fact, you need a team of people that
have a variety of talents.

One of the things we want of a faculty in a college are people who can think about the issues,
whether it is education, how to teach better, whether it is the research community, the community of
scholarship, or the various other functions that we provide. Unfortunately, when we recruit new faculty,
we seldom look at the attributes that are going to be important for them to be complete faculty.

David Bergbreiter, Texas A&M University: One of the things you did not mention that NIH does that
I think they should be commended for is that, if you have an RO1 grant and if you have a minority
student, you can add that student onto your grant basically at no cost. It adds an increment to your grant.
The National Science Foundation (NSF) claims to do this, but it is not as transparent. For NIH, that
is very important. What that means is that a faculty member has an incentive to recruit minority students.
For example, if a student has trouble in his or her second year trying to get through the semester, the
principal investigator does not have to worry about using a significant percentage of the grant funds to
support the student while the student figures out what to do with his or her life. It does not hurt the
program very much. I think that is an important measure, at least for people involved in research.

Clifton A. Poodry: I appreciate that comment a great deal. It is ironic. We initiated that program at NSF
nearly 20 years ago, and it is a shame that it has not blossomed. I am at least pleased that NIH has
adopted it.

Patricia M. Phillips-Batoma, University of Illinois, Urbana-Champaign: You pointed out the
importance of consulting literature on these issues rather than relying on personal experience.

I was wondering whether there might be a central agency somewhere that might be able to develop
a website that has references to published literature in this area that people could consult readily.

Clifton A. Poodry: That is a terrific suggestion. In fact, if you go to the NIGMS website, one of the
things you will at least find there is a small link to 20 top references. The University of Maryland,
Baltimore County, put together a list for us. We had wanted to provide something just like that.

In fact, a list of 1,000 references was put together, but there are still hurdles. Some of those hurdles
Isiah Warner may help us with. We should be helping the community by at least putting a lead out there.
Take a chance. Put some titles out there, and, if people disagree, they will tell us there is a better one, but
that is a way to get it started. It is a technical assistance that we can and should be doing. I hope we can
follow up on that.
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Robert L. Lichter, The Camille and Henry Dreyfus Foundation: I was glad you pointed out the
importance of individuals taking responsibility. It seems to me that one of the best things that NIH and
others can do is to enable individuals to engage and to become champions for change. In the end, that is
what counts.

To what extent are NIH’s programs—your programs and related ones—taking into account the
newest discussions relating to the lack of relationship between race and genetics? With the human
genome project completed, there is a lot of discussion now showing that those things that we identify
with ethnicity and race have little to do with health observations.

Clifton A. Poodry: Certainly that is a major continuing interest of the Genome Institute. NIGMS has a
strong interest in that, not only because of the genetics division but also because of the pharmaco-
genomics program. We need to understand that the pendulum has swung from the belief that genetics
was tremendously important to not important.

Clearly, we have genes and they interact with the environment. It is also true that people historically,
from different geographies of the globe, have some differences. The amount of differences is much
smaller than people might have thought ten years ago, but, nonetheless, there are differences and they
may account for part of the reason that we react to the environment differently and have different
susceptibilities. It is an important balancing act. We cannot lose the purchase that we have on being able
to look at population genetics, but we also have to be cautious not to overascribe or to reinforce
prejudice or stigma. That is one of the reasons why NIH has ethical, legal, and social-implications
genetics programs, which both the NIGMS and the National Human Genome Research Institute sub-
scribe to.

Donald M. Burland, National Science Foundation: NSF has a number of minority-related programs.
In fact, any principal investigator can request a supplement to a grant for a minority graduate student or
a minority postdoc.

There are minority planning grants, and a number of other programs, for a faculty member who
needs to get those very important sort of preliminary results that always seem to be required to obtain
funding. If I were to be critical of us, I would say that we have not done as good a job as we can to make
sure that everybody knows about those opportunities. It is usually a small amount of money allotted per
program officer, and it is limited by the amount of proposals that we receive.

Clifton A. Poodry: I appreciate your comments. When we started, Jane Paterson and I called every
single grantee. We spent only about two-tenths of a percent of our budget. Our goal was to reach
approximately half a percent of our budget. So, the budget was not the limitation. The limitation was, in
fact, the number of applications that came in.

Josef W. Zwanziger, Indiana University: William Jackson raised this question about the absolute
numbers, which we did not address.

If I remember correctly from the American Chemical Society data, the number of Ph.D.s per year in
minorities is about 60. If I am wrong, please correct me. I think we just wrote up a report in our
department about this, and I think that is the right number. Even if that number gets doubled, it is
exceptionally small. I think that should be at least as big a concern as the actual rate of production, just
because the numbers are very small right now.

Clifton A. Poodry: We have the numbers as of a couple of years ago. It is possible to download them
from NSF databases. What I can tell you is that, if you combined biology and chemistry, and, unfortu-
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nately, psychology together, the number of baccalaureate degrees for minorities is currently about
16 percent.

That is the pool that is immediately available to go on to graduate school. The number obtaining
Ph.D.s is closer to 10 percent. Actually, that is not so bad, considering that the slopes of the curves are
running somewhat parallel. Unfortunately, if you take out psychology and just have biology and chem-
istry, the number drops back down to around 6 percent. That means that there is a disproportionate loss
in the graduate program compared with the baccalaureates that are available. I agree that the absolute
numbers are necessary. We can get them.

William M. Jackson: In that 16 percent, how many are foreign students who are classified as minorities?
I think that is an important issue, and we need to know that number.

D. Ronald Webb, Procter & Gamble: If you look at chemistry students who were granted with
doctoral degrees in 2000, U.S. citizens or permanent residents only, we are talking about 1,200 degrees
being granted, with about 3 percent going to African Americans. In absolute numbers, African Americans
received only 44 doctorate degrees in chemistry that year. Also for the year 2000, a little more than 700
doctorate degrees in chemistry were awarded to foreign national students, but I am unaware of how
many of these would be classified as minority.

Clifton A. Poodry: If you add Hispanic, it is probably another 3.5 percent. So, it is probably 6-7
percent.

D. Ronald Webb: Right, if you look at Hispanic and African American combined, there were about 90
doctorate degrees in chemistry awarded to these two minority groups in 2000. These numbers are
very low.

Michael P. Doyle, Research Corporation: You made some statements regarding affirmative action
and then new criteria that would define motivation and other factors that would bring people into the
scientific workforce.

There is a sensitivity to the term affirmative action. At the NIH, and especially at the NIGMS, with
all its myriad of programs that provide great directed benefit to underrepresented minorities, is there a
reevaluation criteria for both the allocation of resources and for the definition of what represents the
population or the pool, given the changes in judicial actions and in government oversight?

Clifton A. Poodry: Yes, we are aware of the judicial actions, the risks. For our programming in general,
we have a goal of increasing the numbers.

For example, for a program that major institutions can apply for, not just minority-serving institu-
tions, we ask the program managers to come up with a plan that increases the numbers.

They can add students but they are not limited to adding minority students. They can add any
student as long as they can come up with a plan to increase the numbers. In fact, I can just imagine a
program that would be inclusive, that would bring the best of all groups together and, a lot like the
Meyerhoff Program, establish an esprit de corps and a work ethic to work on important societal problems.

I welcome anyone that would do that. I think it would be self-selected. It would be an enrichment for
minorities, but it would be self-selected. We asked institutions to make the judgment. We do say that
outcomes are to increase the number of underrepresented minorities, and we also define, but we also
give them the opportunity to define, underrepresentation.
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There is one program that started out not at our institute, but that we received management of, that
specifically says that students paid on it have to be underrepresented students. In that case, it is up to the
institution to set that. For example, the University of Kentucky has argued and made the case that
residents of Appalachia underrepresent all ethnicities. So, they have made a case. There is nothing that
stops them from appointing people that they have indicated are underrepresented.

The state of California has made a case that Filipino Americans, not necessarily people who are
from the Philippines but Filipino Americans, are underrepresented. So, in fact, in their programs, that is
an allowable. It is a wiggly line, but we are very conscious of not denying people the opportunities.

Marvin Makinen, University of Chicago: I would like to raise an issue that I think is related to the part
of your talk about raising the percentage of minorities completing Ph.D. programs. I am bringing this
topic up because I would like to have some answers to this issue through the breakout discussion groups.

We have heard a lot about criteria and perhaps a need for “new criteria” in the selection of minority
students for graduate study. I am not sure that we need new criteria. I would offer that perhaps we need
to reweight the criteria that we presently use.

When one is in charge of a training grant, as I am at the University of Chicago, it is very easy to
recognize applicant students who are strong candidates because they have high Graduate Record Exami-
nation (GRE) and high grade point average (GPA) scores. However, when one is dealing with students
who have not had a tradition of focusing on higher education, I do not think that those criteria should be
weighted in the same manner. Possibly other criteria are better indicators of probable success of comple-
tion of the graduate program.

This is a problem when it comes to trying to renew training grants. Faculty constantly worry over
this issue because site-visiting committees look at the GRE and GPA scores of students accepted to the
program.

If students are accepted with low GRE scores, as is often the case for minority students without a
tradition of academic achievement, they lower the average, and the fear is that site-visiting committees
mark that against you. On the other hand, if recruitment of minority students is not considered adequate
by the site-visiting committee, this is also a mark against the program.

I want to know which studies have identified the factors that show a positive correlation with
success in completion of graduate programs. Perhaps, for instance, it is better to weight the letters of
recommendation, where someone has actually had a student in the lab and has seen the student work and
knows that the student, in spite of initial difficulties such as poor study habits, is likely to complete the
program because of his or her own personal commitment.

I believe that this is a critical issue to be addressed if one wants to increase the percentage of
minorities getting Ph.D. degrees. It is not just numbers. The issue is how to identify those applicants
who are going to make it through the program and the criteria to be used for their selection into the
program.

Clifton A. Poodry: Excellent question. I wish I had access to the research, to the publications, and I
think your point illustrates it. We need to know. We need good data to base decisions on. We need to
have something that is good research—credible, believable, and publishable—that we can refer to.
Currently, we do not have solid items to give you. Isiah Warner said that Steven Watkins will perhaps
address that this afternoon.

Tyrone D. Mitchell, National Science Foundation: I am a program officer at NSF. I want to mention
something that may cause many of you to say, this guy is really off the wall. One of the things that [ am
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concerned about is the use of the term minorities. I think I would like to challenge everybody to start
thinking about moving away from that terminology.

To give you an example of my concern, we went to a group meeting at NSF to discuss working on
issues to get more underrepresented persons into the pipeline in chemistry. In the meeting, some people
were very vehement about what we are doing for the disabled. This group is underrepresented in some
areas. I want to challenge us to use the term “underrepresented groups” in the workplace. The govern-
ment, in its census, identifies about five or six categories of people that it tries to track, and Asians are
in that category. We use underrepresented groups or underrepresented minorities because Asians are not
underrepresented in the workplace even though their percentage in the population is small. However,
they are underrepresented in the Chemistry Division at the NSF just as white males are underrepresented
in certain administrative functions.

I think the use of the term underrepresented groups is quite a bit better, but we are probably not
ready to start using this terminology especially in this workshop. We need to be more specific in trying
to identify who are truly minorities. We have developed a lot of programs for women, and when you
look at African Americans and women, they have one thing in common. For women, the bias is sexual,
they cannot change their sex, and for African Americans, the bias is skin color and they cannot change
their skin color. Some of the other minorities—Hispanics, Asians, and other groups—can leave behind
the cause of much of the bias they receive (language, for example).

I think we ought to start looking at underrepresented groups and try to get people into those areas
where they are underrepresented. I think the term minority is something that we might want to move
away from in the future.
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Preparing College Students for a Diverse Democracy

Sylvia Hurtado
University of Michigan

I typically speak to educators and many national audiences about some of the work that is being
conducted in the social sciences regarding diversity and college-level learning and the goal of preparing
students for an increasingly complex and diverse society. This workshop is an opportunity to begin to
think how this particularly applies to students and to individuals in the workforce that are in the
scientific fields. One of the things that I like to see is that scientists are very excited about their work. I
am pleased to share with you today some work that I am very excited about because of its implications
for education and a diverse workforce. The focus of my research for the past three years has been on
determining and measuring the skills, dispositions, and values among college-educated individuals that
are necessary for this changing workforce. I focus on the identification of skills and dispositions that
employers indicate are important; the developing theory that links these skills with diversity experi-
ences; and the mechanisms that foster the development of these skills, dispositions, and values during
the young adult years.

SKILLS FOR A DIVERSE WORKFORCE

In the mid-1990s, several reports, including Work Force 2000, began to examine the demographic
projections to anticipate some of the key skills that will be necessary in the new millennium. Eighty-five
percent of the new entrants into the workforce are projected to be women, immigrants, and racial and
ethnic minorities. The RAND Institute conducted a survey of employers who identified some key
cognitive and social skills that are desirable (Bikson and Law, 1994). Among the skills identified that
are particularly relevant to our research focus are (1) the ability to work effectively with diverse groups;
(2) openness to new ideas and perspectives; and (3) empathy with other workers’ perspectives, that is,
the ability to see the world from someone else’s perspective. Another idea that has emerged in the
business literature is that managing diversity in the work environment is becoming increasingly impor-
tant, not simply because of the increasing numbers of diverse workers, but for reasons of overall
organizational performance.

16

Copyright © National Academy of Sciences. All rights reserved.



Minorities in the Chemical Workforce: Diversity Models that Work - A Workshop Report to the Chemical Sciences Roundtable
http://lwww.nap.edu/catalog/10653.html

PREPARING COLLEGE STUDENTS FOR A DIVERSE DEMOCRACY 17

Taylor Cox (1993) has conducted diversity experiments in a number of controlled studies with small
groups. What he identified has also begun to be revealed in the business setting: There is greater
creativity in working groups with diverse perspectives and diverse people. In a sense, the presence of
diverse people and perspectives is important for its organizational rationale. There is less “groupthink”—
meaning that everyone does not conform to one view or approach—but it also represents a level of
complexity. How does one manage this level of difference in attempting to solve a work problem? To
what extent are we actually preparing students to handle difference and possibly conflict in the work
environment, or in construction of problems that affect populations? Must they learn these skills on the
job or do they have opportunities during college to expand the cognitive development to manage
differences that they are likely to encounter in the postgraduate years?

In our current research project we have identified a series of cognitive outcomes that are defined as
“active thinking” skills. It is not just logical deduction that is necessary to handle more complex and
messy social problems but, rather, complex thinking skills. We are exploring a variety of tests and ways
of measuring this. The disposition to think critically is one of these skills and is composed of attributes
that include openness to new ideas and inquisitiveness. It would seem that these dispositions are
particularly important for scientists to possess.

There are also social cognitive skills that go along with more complex thinking in a diverse society.
These include, for example, perspective-taking skills, or the ability to see the world from someone else’s
perspective, willingness to discuss and solve complex social problems with others, and social aware-
ness. These are the characteristics that begin to address civic or democratic skills—all of which we are
beginning to identify among undergraduates in our studies. That is, we are beginning to explore the
extent to which we are preparing students to have a commitment to the public good in their work and in
their daily lives that will help our pluralistic democracy thrive. Actually, in higher education there is a
broad movement in terms of civic engagement, promoting service learning, and connecting or recon-
necting with communities who are in need of the resource talent produced by colleges and universities.
We believe that many institutions have the mechanisms in place to increase undergraduate engagement
in these activities that will result in a distinguished citizen, one who can participate in a diverse
democracy.

A THEORY OF DIVERSITY AND LEARNING

Cognitive psychologists have been studying individuals in terms of thinking and learning for many
years. Several of these psychologists have begun to conclude that most of our thinking is mindless. The
important point that they are discovering—and they are doing it in a variety of ways—is that we rely on
scripts, routines, and automated thinking. We are actually cognitive misers.

So many of our day-to-day interactions with individuals and work (for example, driving to work,
students shuffling into large classrooms, or lecturing from “yellowed notes” to students) all consist of
rather automatic thinking and behavior. In many ways, in higher education we cannot take for granted
that individuals are actively thinking. If we begin with this premise, then we have a better sense of what
we need to do in classrooms and in the workplace to inspire more active thinking and learning.

Ellen Langer (1978), a cognitive psychologist, found that encountering new and unfamiliar situa-
tions, people, and perspectives causes us to abandon routines and think actively. Changing routines or
abandoning old scripts that do not work in new situations helps us to achieve this. When you think about
the transition to college, some of the routines and habits that students followed in high school no longer
serve them well. They have to adjust to new expectations, people, environments, living arrangements,
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and exposure to others from different social backgrounds. From an educator’s perspective, this is a
primary time to educate students, because the learning curve can be extremely high.

Piaget (1975), one of the classic cognitive theorists, calls this moment of realization a “disequilib-
rium.” That is, disequilibrium occurs when individuals encounter perspectives that depart from their
own embedded world view and past experiences. That is, they cannot rely on the routines, traditional
kinds of thinking, or even categorizations they used as a frame of reference. Sometimes, however, the
individual resists this disequilibrium and refuses to process this new information and insists on relying
on familiar frames of reference. This can occur upon exposure to new groups of people and takes the
form of stereotyping. Stereotyping is a way to avoid active thinking in new encounters with others and
relies on very limited past experience and impressions.

Disequilibrium can be very uncomfortable for students in the classroom. Some of the best educators
know this and use it as part of their pedagogy to increase active learning. However, those students with
the most discomfort with disequilibrium can reject or have adverse reactions to differences in the
classroom, particularly if it is not facilitated well. They revert to what is familiar to them, and then we
have lost the opportunity for learning to occur. One of the important premises in our research, then, is
that we have an opportunity when these moments of disequilibrium are produced, either in the class-
room or in the workplace or in other environments, to increase active thinking and learning.

A second important premise that underlies much of the learning and social development theory in
the social sciences is that most development occurs in interaction with others, from the time that we are
toddlers and into our adult years. Our interactions with others allow us to develop our own views in
relation to others. Thus, facilitating interaction in the classroom can also enhance learning.

EMPIRICALLY TESTING THEORY

What does diversity do for individuals in the workplace and in the classroom? It creates conditions
of unfamiliarity, some level of disequilibrium and probably discomfort, differing perspectives, and
contradictory expectations that then promotes learning and deeper complex thinking. This is the theory
we are empirically testing in our studies of college students. We have undertaken a series of replication
studies, one of which builds on the other, to try to understand the extent to which diversity experiences
during college serve as a vehicle for connected learning, complex thinking, and civic development.

We defined and measured diversity experiences several ways. First, there is often reference to
representation and the numerical representation of diverse peers—what we call structural diversity. In
higher education we talk about availability pools, “token” representation when there are too few, or
tallies of minority faculty and students. The importance of representation, however, which social scien-
tists have identified since the 1950s (Allport, 1954), is that equal status peer groups are very important
in breaking down stereotypes and overcoming “tokenism.” Moreover, highly diverse environments
provide more opportunities for daily interaction across diverse backgrounds, perspectives, and experi-
ences. When numbers of diverse people are sufficient, individuals are less likely to fall into the same
stereotype of social hierarchies, but can begin to recognize differences and similarities.

A second way of thinking about diversity in higher education is reference to knowledge about
diverse people’s history and cultural legacies, or diversity in the curriculum. One of the questions that
was raised by the various lawyers in the Michigan affirmative action cases was whether the same
outcomes could be achieved if we simply diversified the curriculum in higher education. Do you need to
have diverse people present? We could empirically investigate this question, but no perfect test is
possible because the campuses that have diversified their curriculum are also likely to have increased
their enrollment of diverse students and employed diverse faculty. We used statistical controls for
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campus racial and ethnic enrollment and faculty emphasis on diversity in research and teaching using
national data of students from many institutions. We found curricular effects to be important, but
informal interaction with diverse peers outside of the classroom was particularly powerful in terms of
educational outcomes.

Many courses that have experiential components (service learning, for example) that can reinforce
the learning process about diverse walks of life and social problems help students step out of their own
world views for a time. When we speak about diversity curriculum, we may be referring to content
knowledge, but these courses are also likely to have different levels of engagement with peers or
communities that may also be part of the topic of study; there are even variations in how students learn
about this in a more formal classroom sense. Aside from general education requirements, we might
expect that science students would have less experience with diversity in the curriculum as they are
trying to master the basic content knowledge of their disciplinary focus.

However, all students experience interactions with other students outside the classroom every day
on a campus. We attempted to gauge individual involvement that is a result of having diverse groups in
departments, in classrooms, on campuses, and in workplaces. This informal interaction with diversity is
not particularly controlled by the institution. We often assumed that if we diversified the student body,
that stereotyping and discrimination would dissipate because people would be able to interact with
diverse people. We are finding that this is not always the case, as there remains a great deal of variability
in students’ interactions with diverse peers on campuses. The quality and the nature of those interactions
with diverse peers are important, and we are monitoring the impact of this on educational outcomes.

A final area that we are studying and developing is understanding the intentional educational
programs for improving interactions with diverse peers. We are investigating the form they take, their
nature, and their eventual educational impact on outcomes outlined here.

EMPIRICAL FINDINGS

In early work, I found that students who reported they had spent time studying with someone who
was from a different racial or ethnic group also reported a variety of educational outcomes (Hurtado,
2001). The strongest positive effects occurred on learning and work-related outcomes, which were
measured as students’ assessments of critical thinking abilities, their ability to work cooperatively, and
interpersonal skills. Those students who studied frequently with another group indicated higher self-
ratings. In addition, strong effects were associated with civic outcomes, such as students’ acceptance of
difference, cultural awareness, and their tolerance of people with different beliefs. This provided the
basis for more work using a variety of interaction measures and outcomes to replicate these results.

In subsequent work, my colleagues and I have identified students’ postcollege activities in relation
to other measures of diversity in college (Gurin et al., 2002). Figure 2.1 shows the effect of attending a
more diverse college over the long term (nine years after college entry) for about 8,000 white students
who grew up in predominantly white neighborhoods. These students were actually entering environ-
ments where unfamiliarity with racial and ethnic differences was most likely. Figure 2.1 shows the
bivariate relationships, but we also conducted statistical analysis with all the controls (student back-
ground characteristics and characteristics of institutions) that confirms this pattern of findings.

Using data from the Cooperative Institutional Research program at the University of California, Los
Angeles (UCLA), in a sample of former students who attended over 184 different institutions, students
were asked to report the racial makeup of their current friends, neighborhoods, and workplace. Students
who attended more diverse colleges (where at least 25 percent were students of color) had more diverse
friendship groups, lived in more diverse neighborhoods, and worked in places that had more diverse
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FIGURE 2.1 College diversity and postcollege interracial contact: white students who grew up in predominantly
white neighborhoods.

coworkers than students attending colleges that had the least amount of diversity. Although this is self-
reported behavior, it is compelling evidence that exposure to diversity in college can actually break the
cycle of segregation in neighborhoods and the workplace in later years. These results confirm findings
reported regarding the impact of attending desegregated schools, although the chance to attend such a
school is diminishing in increasingly segregated living arrangements (Orfield et al., 1997). Therefore,
college represents the next opportunity for students’ interaction with diverse peers. These experiences in
educational environments are very important and, barring these opportunities, we are confronted with
diversity issues arising in the workplace.

Figure 2.2 addresses the issue of whether diversity in the curriculum has an impact on students.
Using two factor-analyzed measures, intellectual engagement and citizen engagement, we explored this
question breaking down the national sample into white, African American, and Latino college students.
These analyses were conducted by each group, so, in a sense, this constitutes a replication study with
each racial and ethnic group. The findings show that a higher proportion of students who reported
having taken diversity courses also reported higher scores on the outcomes. It is important to note that
these analyses were conducted with statistical controls for initial position on the outcome (measured
during the first year of college), as well as student background characteristics (e.g., parental education,
ability) and the type of four-year college they attended. We found a significant relationship between
taking these courses and the outcomes after ruling out alternative explanations.

Figure 2.3 shows the results of our analyses in gauging students’ informal interactions with diverse
peers in opportunities outside of the class and sometimes affiliated with coursework. We are looking at
the same two outcomes, intellectual engagement and citizenship engagement, as well as a third outcome
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FIGURE 2.2 Diversity in the curriculum and student outcomes: white, African American, and Latino students.
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FIGURE 2.3 Informal interactional diversity and student outcomes.
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based on students’ self-assessment of their academic skills—an index that includes writing, mathemat-
ics ability, and general academic ability.

Each analysis was replicated with white, African American, and Latino student samples, and we
found that informal interactions with diverse peers is significantly related to each of the educational
outcomes in all student racial and ethnic groups. Here, again, we ran the more sophisticated analyses
with the statistical controls for student background and type of college. Results showed that, with
informal interaction, diversity maintains a significant effect on the outcomes. We also ran the analysis
with controls for having been exposed to a diverse curriculum and found that informal interaction
maintains its own unique contribution to the variance in the educational outcomes. Providing opportuni-
ties for students to discuss coursework and deal with the diversity of background and experiences on an
equal status during college is very important for all racial groups; however, it was particularly important
for African Americans’ intellectual skills, engagement, and motivation to have the opportunity to
interact with others in a diverse environment.

The survey that obtained the national longitudinal data (from UCLA) was not designed to answer
our questions. Because we wanted to continue to test outcomes that were educationally important, we
chose to analyze data that the University of Michigan had been collecting on its own undergraduates for
over four years. This data had finer measures of outcomes that related to the theory we were attempting
to test. The outcomes included information about active thinking, students’ active thinking habits, and
complex thinking. Figure 2.4 shows four-year longitudinal study results for students at the University of
Michigan. Only the white and African American students are shown because those numbers were largest
in the sample pool.

Classroom Informal Classroom +
diversity interactional diversity informal interaction
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30 -
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FIGURE 2.4 Effects of diversity on active thinking skills.
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Each shows some aspect of our analyses: the effect of classroom diversity, students’ reports of
informal interactions, and comparing students who had experience with the diversity in the classroom
and outside of class in specific types of programs at Michigan. This could be intergroup dialogue, where
students take a course and engage in facilitated interaction with diverse peers in discussing issues of
diversity, or campus events that compliment the course material.

The results show, again, that students with the most frequent exposure to all forms of diversity also
tend to report active thinking behaviors. What we find is that the effects appear to be stronger when
students are provided with both the knowledge base about diverse groups in society and the opportunity
to practice what they have learned with diverse peers. The results of our more sophisticated statistical
analyses was reported in a recent issue of the Harvard Educational Review (Gurin et al., 2002).

What do we conclude from the national data so far? Students with frequent interaction with diverse
peers demonstrated greater intellectual engagement and active thinking four and nine years after college
entry. They also showed a greater capacity to engage in a diverse workplace after college, which is
important for the issues we are concerned about at this workshop.

Finally, there was more civic involvement among students exposed to diversity. We had measures
of the kinds of activities in which students participated in communities and the variety of their civic
commitments. We found greater civic engagement when students had opportunities to interact with
diverse peers during their college years.

All of the analyses are on the University of Michigan website. The study was used as part of the
affirmative action case to show the educational value of diversity in higher education. All testimony and
response to criticism are on the website, and we are currently in the process of completing publications
based on the findings.

My colleagues and I were surprised with the consistency of results across a number of outcomes and
the number of groups in our findings. Having learned as much as we could from existing data, we
decided to follow a new cohort of students entering college in the class of 2000 on ten public university
campuses across the country. The first-year data in Figure 2.5 show that about 79 percent of the students
rate themselves above average on their ability to cooperate with diverse people. They are very confident

Took a diversity course in high
school

Knowledge of other cultures

Grew up in predominantly white _
neighborhood

Ability to work cooperatively with
diverse people

02 0 40 60 80 100

FIGURE 2.5 Diversity experiences and skills: percentage of entering class of 2000.
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about their skills when they first enter college; however, 66 percent of these students grew up in
predominantly white neighborhoods. In effect, they have little direct experience with diversity, or not as
much experience as is necessary to deal effectively with new people, perspectives, and social problems.

Only about half of the students rated themselves above average in having actual knowledge of other
cultures and backgrounds, and only 9 percent of entering students have had a course on diversity in high
school. This indicates that there is a huge gap in their experience, even though the students might be
fairly sure about their abilities to get along with others. Because the data are based on self-reports, and
because we see some reporting of higher self-assessments than experience would allow, we decided to
use more standard measures to assess students’ thinking abilities. It is well known that for standardized
pretests and posttests, it is difficult to get undergraduates to take them, unless the exercise has something
to do with their major or it is a requirement of the college. We had to get permission to gain access to
samples of students in selected introductory courses to administer some of these tests.

We administered a critical thinking skills test, the critical thinking dispositions test, the test of
reflective judgment, and in later studies, we added a test of moral judgment. These were administered
along with some of the measures from our survey so that we could see the relationship between our own
measures and some of the standard tests that have been used on many populations.

We found an interesting link between students’ desire to improve society: A civic commitment or
value was strongly associated with their perspective-taking skills, their complex thinking ability, and
their standard measure of the disposition to think critically. Now we have made the empirical connec-
tion, not only between diversity and learning, but between civic engagement or civic commitment and
cognitive development. In addition, we found that students reporting negative interaction with diverse
peers had lower scores on the disposition to think critically, which suggests that the nature of students’
relations with diverse peers is linked with their capacity to handle more complexity and or is indicative
of “open-mindedness.” Presumably, these are the skills employers are seeking in a diverse workplace.

We are replicating this classroom-based study again and are seeking money to extend the longitudi-
nal assessment of students. We hope to include a focus on science, engineering, and mathematics majors
in the hopes of learning more about the experiences of students in their departmental units and peers in
similar fields. We need more information about the extent to which the same level of engagement with
diverse peers occurring for students in the sciences will produce complex thinking skills and civic
commitment. When it comes to scientific training there has been a lot of emphasis on academic achieve-
ment, and rightly so. However, we do need to know more about the range of skills students acquire and
whether they are prepared for participation in a diverse workplace.

One of the key implications of this empirical research is that diversity is an asset to learning and
important for development of the new thinking skills that are needed in the workplace. We need to focus
on making the most of the enduring educational benefits of diversity experiences.

We have found that engagement with others and the nature of that engagement are key to producing
educational benefits. Diversifying a college, unit, or workplace is the first step in providing opportuni-
ties for people to interact, but we also must be attentive to the nature of intergroup relations. In a sense,
we have to move beyond the focus on the numbers to think about the climate of the organization for
interactions and the extent to which individuals are engaged with each other to obtain the greatest
benefits from a diverse workplace, college, or university. We have to consciously create diverse learning
environments. In the future, it will be important to identify successful practices to engage individuals’
active thinking behaviors and assist them in dealing with the ambiguity that is part of the real social
world—engagement in the differences that are part of our pluralistic democracy.

Copyright © National Academy of Sciences. All rights reserved.



Minorities in the Chemical Workforce: Diversity Models that Work - A Workshop Report to the Chemical Sciences Roundtable
http://lwww.nap.edu/catalog/10653.html

PREPARING COLLEGE STUDENTS FOR A DIVERSE DEMOCRACY 25

REFERENCES

Allport, G. 1954. The Nature of Prejudice. New York: Doubleday.

Bixson, T.K., and Law, S.A. 1994. Global Preparedness and Human Resources. Santa Monica, CA: RAND Institute.

Cox, T. 1993. Cultural Diversity in Organizations: Theory, Research and Practice. San Francisco: Berrett-Koehler Publish-
ing.

Gurin, P., Dey, E.L., Hurtado, S., and Gurin, G. 2002. Diversity and higher education: Theory and impact on educational
outcomes. Harvard Educational Review, 72(3):332-336.

Hurtado, S. 2001. Linking diversity and educational purpose: How diversity affects the classroom environment and student
development. Pp.187-203 in G. Orfield and M. Kurlaeander (eds.), Diversity Challenged: Evidence on the Impact of
Affirmative Action. Cambridge, MA: Harvard Education Publishing Group.

Langer, E.J. 1978. Rethinking the role of thought in social interaction. Pp. 35-38 in J. Harvey, W. Ickes, and R. Kiss (eds.),
New Directions in Attribution Research, Vol. 2. Hillsdale, NJ: Erlbaum.

Piaget, J. 1975. The Equilibration of Cognitive Structures: The Central Problem of Intellectual Development. Chicago:
University of Chicago Press.

Orfield, G., Bachmeier, M.D., James, D.R., and Eitle, T. 1997. Deepening segregation in American schools: A special report
from the Harvard Project on School Desegregation. Equity & Excellence, 30(2):5-24.

DISCUSSION

Kristen M. Kulinowski, Optical Society of America/The International Society for Optical Engi-
neering (OSA/SPIE) Congressional Science Fellow: The graduate student population in chemistry is
very diverse, not necessarily from American-born students, but from foreign-born students. I worked
with Chinese, Russians, Croatians, Indians, etc. Can you comment on the outcomes or results of having
graduate students working in a naturally diverse community?

Sylvia Hurtado: We have not studied students in traditional doctoral programs. However, there has
been some research on professional schools. For example, there are actually two good studies on
medical students who have studied in a diverse environment and are now working in a more diverse
environment because of that educational experience.

Similarly, in law schools, the diverse interactions that occur are important because legal issues touch
a large number of the population and particularly the underrepresented populations. We are finding that
students are reporting that exposure to diverse students and cultures is an important part of their
education that enables them to understand and be prepared in their professional roles. We have not yet
tackled what happens in postgraduate school for the more traditional programs, but research in the other
areas is highly suggestive.

William M. Jackson, University of California, Davis: It is a very interesting study. I have two
questions. One is, how much self-selection went on? The second is, based on some of your findings,
would it imply that African Americans who go to traditional historically black colleges and universities
(HBCU) would not be as effective in a diverse environment?

In fact, I think the data show that these students are twice as effective, if you look at their overall
professional achievement, as students who go to undergraduate schools in diverse environments.

Sylvia Hurtado: It is not an either/or situation. I think I want to begin with that. I will say that the focus

has been on the variety of students, but we have not looked at the HBCU context. The study I am
engaged in now with the ten public university campuses includes an HBCU and an Hispanic-serving
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institution. We want to find out if the outcomes are the same or different. One of the things that we know
is that some of the students enter higher on all the measures that we are monitoring, and we are
measuring them all longitudinally.

We do not have all the research in place yet. I would not conclude that the HBCUs are harmful to
students. I do not believe that is the case, having visited and been engaged there as part of our collabo-
rating public universities that are involved in this project. We have not explored all of that. We have
found that minority students within particular racial student organizations on campus have strong
tendencies toward civic engagement. This type of activity is usually reinforced in minority communities.
We have not come to any big conclusions about HBCUs yet, but what is suggested is that some same-
race involvements are important to key outcomes, including comfort level at the institution, and civic
engagement.

The question of selection bias, that is the question that we are constantly working on. I would have
to say that the drafts of what I have shown, with the exception of the freshmen data, were all longitudinal.

That is, we had the pretests. When they first came into college, we gave everybody a survey, and
some of them took some of these tests that I just discussed. Then we followed them up at the fourth year,
asked the same questions, and then repeated this in the ninth year. That is basically what happened in the
longitudinal results. We controlled for the selection bias as much as we could. What college you choose
to attend is part of the selection bias. We had controls for selectivity of institution, location in the
country, public or private, the kind of institution that these students attended.

There were close to 10,000 students in that sample. I have 16,000 students now in a sample of ten
campuses; we know a lot about those environments, the selection bias that is operating in those institu-
tions, and how students select those colleges. At best, with nonexperimental field work for this kind of
research, you have to introduce all the specific controls you can, and we have done that—family
background, income, ability. We had measures of students’ performance on the Scholastic Achievement
Test (SAT) and the GPA to make sure that ability was not the determining factor. Our goal is to try to
understand the true educational impact of this kind of intervention. So, we have tried to introduce
controls to test those assumptions.

Robert L. Lichter, The Camille and Henry Dreyfus Foundation: I found your notion of disequilib-
rium intriguing. There was a book published in 1997 called The Innovator’s Dilemma, by Harvard
business school professor Clayton M. Christensen (Harvard Business School Press), which offers simi-
lar ideas in the context of technical innovation. He discusses the concept of disruptive technologies, the
notion that real change is made when new concepts actually challenge existing views of what is useful
and important. I can see connections there with your points.

I have two additional suggestions. One, it might be helpful for people here to understand that
thousands of students have taken part in the studies. Indeed, in your recent paper alone you are talking
about 1,500, so these are not small numbers of data points. Perhaps you might want to comment on that.

Second, you said at the very end that you want to look at the physical and lab sciences.

One of the points that often comes up when you get a bunch of scientists together is that science
deals with an objective reality, which is not influenced by who the people are.

That is, if you mix A and B together, you are going to get C, regardless of who does the mixing.

Now, I know how I would respond to that: The questions that are asked, and which lead to observa-
tions of that objective reality, are indeed influenced by who the people are. That is, what are the A and
B that are mixed?

What would you identify as some of the other issues specific to science when you try to address the
larger topics of your studies?
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Sylvia Hurtado: I just tried to submit a proposal for a National Science Foundation grant focusing on
this issue. We are currently collecting data on 16,000 students at the ten public universities so we will
have second-year data.

We did this at the student orientations, so we have initial information. We are collecting data again
currently including identification of students’ major areas. If you start from the major area identified in
the freshman year, about 80 percent of them change their major. Teachers and engineers are two groups
that do not change their minds, but most undergraduates change their minds at a some point in time.

So, by the end of this term we will have data about their majors. What I am proposing to do is collect
data in two more years, which will actually be the fourth year. It is not simply a retention study. We want
to understand when this growth and development occur during the undergraduate years. We suspect it is
largely in the early part of their careers.

Because scientists or budding scientists or those who are declared at the second year focus so much
of their time on the sciences, they do less social interaction. Therefore, we want to know how they
acquire these different skills—complex thinking, values, and the capacity to understand real-world
problems. Some of this might happen within their major in science courses. We hypothesize that the
process is very similar.

One of the basic assumptions underlying all of this is that students learn a great deal from their
peers. They learn content. They learn vocabulary. They learn how to learn. They learn how to study. As
an instructor standing in the front of the room, I also have to know that students are acquiring a great
deal, not only from the subject matter that I am teaching, but also from their peers. They are learning
altruism, political awareness, and identity development in addition to other things at the same time as
they are learning the content. So, peers are very important.

I am very interested in understanding that kind of development for the science student. It might be
similar to the development of nonscience students occurring within the peer environment of the major.
That has yet to be determined.

Ron Estler, Fort Lewis College: The segment of the underrepresented population that I am interested
in is the Native American students. Fort Lewis College, located in southern Colorado, has a 15 percent
enrollment of Native Americans of the 4,500 student population. This is due to a tuition-free status for
any tribal member.

This idea of disequilibrium also hit home with me. From the Native American student’s perspec-
tive, that disequilibrium can be so great that, within the first week of school, there is a high probability
that an entering freshman will just turn around and leave.

To engage these students, we have had to place many safety nets around them. Before we are even
able to get these students to enter into a dialogue, to share any kind of a cultural difference, these
programs have to be in place. We have to help them maintain a cultural connection before we can get to
the dialogue stage.

In your study, do you have any Native American representation of students?

Sylvia Hurtado: Yes, we do. The numbers are small in most of the public universities. The University
of New Mexico has the largest number of Native American students in our study. We have not included
a couple of other institutions that potentially would have a very high population of Native American
students. So, our numbers are going to be small overall, but we are trying to protect that number.

The University of New Mexico, for example, has a particular problem. At a certain time in the
school year, students will leave because they have to move the sheep from one part of the mountain to
the other and help the family continue to do that kind of work. So, we really have to be cognizant
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institutionally, which I am pleased that you are doing, of the family traditions that are inherent in these
different populations. I would say that the world-view difference is so distinct for Native Americans
from that of most students in mainstream society that the disjuncture can be large for them.

I am pleased that you are cognizant of that distinctiveness and the importance of that.

Krishna L. Foster, California State University, Los Angeles: I think that I am seeing a trend here. I
am addressing the question, What does it take for someone to be successful? I find in your study, and
also in my experience with HCBUs—I am a Spelman graduate—that there is a sense of belonging that
can be developed in both models. When you pit people against each other, when you have an African
American working with an Asian scholar and they find they can converse, that lifts the African American
scholar to the level where they say, whew, I belong here. I am wondering if anybody else sees that trend?

Sylvia Hurtado: I do have a piece in Sociology of Education that talks specifically about the sense of
belonging among Latino students, understanding what the environment is like for those students, and
creating that larger sense of belonging.

There are a lot of things that can contribute to a more general sense of belonging, which translates
into attachment to the institution and, therefore, retains students. There is a body of research on sense of
belonging and how that is created in the transitional experience. We have empirical data 